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(57) [Abstract] 
[Objective] 

As migration and oxidative degradation of conductive 
component are controled, soiling prevention of work 
environment is measured with removal of organic vehicle. 

[Constitution] 

silver component to be many disperses metalation particle 
which makes copper component many in particle internal, in 
organic vehicle which consists acrylate and of thermosetting 
resin in particle surface. 

[Claim(s)] 
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[Claim 1] 

silver component to be many dispersing metalation particle 
which makes copper component manyin particle internal, in 
organic vehicle which consists acrylate and of thermosetting 
resin in particle surface, electrically conductive paste Q which 
becomes and makes feature 

[Claim 2] 

organic vehicle, electrically conductive paste Q which is 
stated in Claim 1 which is somethingwhich is hardened with 
ultraviolet light or electron beam 

[Claim 3] 

acrylate, with acrylate which show liquid state with ambient 
temperature, the electrically conductive paste 0 which is 
stated in Claim 1 or 2 which is something which contains 
radical polymerization initiator 

[Claim 4] 

thermosetting resin is epoxy resin or phenolic resin, 
electrically conductive paste D which is stated in the Claim 1 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding electrically conductive 
paste for electronic material 

[0002] 

[Prior Art] 

Presently, as for electrically conductive paste which is 
marketed, silver* copper * palladium * gold* platinum or 
other metal powder and ditin oxide or other metal oxide 
powder are used as conductive component, but silver 
migration to happen damaged the electrically conductive 
paste which uses silver easily and incidence rate of insulating 
deficiency was high,oxidation of copper to happen damaged 
electrically conductive paste which uses the copper easily 
tendency where electrical conductivity decreases was strong. 

In addition, palladium* gold* platinum or other metal 
powder very with expensive , metal oxide powder had 
problem that is inferior to electrical conductivity. 

Furthermore, because it is not something which is 
necessaryessentially for revealing electrical conductivity, with 
practical step you must remove organic vehicle which is used 
in order making into paste to do, in outside the system, 
thosewhich can become also one of cause which pollutes 
work environment. 
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[0003] 

[Means to Solve the Problems] 

this invention being something which solves these deficiency, 
as you control the migration and oxidative degradation of 
conductive component, is something which offers electrically 
conductive paste which designates soiling prevention of work 
environment as objective with removal of organic vehicle. 

electrically conductive paste in this invention this dispersing 
in organic vehicle which consists the acrylate and of 
thermosetting resin component making use of functional 
gradient material where the copper component is many in 
particle internal to particle surface as metalation particle 
which bears the electrical conductivity, silver component to 
be many, is something which becomes. 

As for metalation particle which is used for this invention, 
with solid solutionof silver and copper, silver component to 
be many is functional gradient materialwhich makes copper 
component many in particle internal in particle surface. 

[0004] 

As for acrylate which are used for this invention, you can list 
acrylic acid* methacrylic acid* methyl acrylate* ethyl 
acrylate* 2- hydroxyethyl acrylate* n- butyl acrylate* 
isobutyl acrylate* 2- ethylhexyl acrylate* methyl 
methacrylate* ethyl methacrylate* 2- hydroxyethyl 
methacrylate* n- butyl methacrylate* isobutyl 
methacrylate* 2- ethylhexyl methacrylate* polyethylene 
glycol mono acrylate* polyethylene glycol mono 
methacrylate* polypropylene glycol mono acrylate* 
polypropylene glycol mono methacrylate or other 
monofunctional acrylate and ethyleneglycol diacrylate* 
ethyleneglycol dimethacrylate* polyethylene glycol 
diacrylate* polyethylene glycol dimethacrylate* 
polypropylene glycol diacrylate* polypropylene glycol 
dimethacrylate* polyurethane acrylate* polyurethane 
methacrylate* 1 ,6-hexanediol diacrylate* 1 ,6-hexanediol 
dimethacrylate* trimethylolpropane triacrylate or other 
polyfunctionality acrylate etc, but when acrylate of polymer 
which shows the solid state with ambient temperature is used 
acrylate which show liquid state with the ambient temperature 
are jointly used become necessary. 



[0005] 

In addition, these monofunctional acrylate and in 
polyfunctionality acrylate, two kinds or more it is possible 
tojointly use respectively. 
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Furthermore, in order to control volatilization to outside the 
system of acrylate,combined use of radical polymerization 
initiator which advances reaction of the acrylate is necessary. 

As radical polymerization initiator, 2 and 2 
'-azobisisobutyronitrile. l,l'-azobis(l -cyclohexane 
carbonitrile ) or other azo type radical polymerization 
initiators, dicumyl peroxide * di-t-butyl peroxide or other 
peroxide radical polymerization initiator and 
persulfate-polyamine system, organic halide-nonvalent 
transition metal or other redox system radical polymerization 
initiator is used. 

In addition, two kinds or more using these radical 
polymerization initiators, you are notconcerned. 

[0006] 

If epoxy resin which is a glycidyl ether of phenol novolac 
type epoxy resin * cresol novolac type epoxy resin, resol 
type epoxy resin * bisphenol type epoxy resin or other 
phenols (phenol type epoxy resin ) and it is, a epoxy resin 
withsuch as alicyclic epoxy resin, epoxidized 
polybutadiene. halogenated epoxy resin, flexibility epoxy 
resin, poly functional epoxy resin, making use of what you 
are not concerned epoxy resin which is used for this 
invention. 

As exemplary phenol type epoxy resin, there is a Epikote-15 
2, 1 54 (Yuka Shell Epoxy K.K. (DB 69-068-8882 ) 
supplied, tradename ) or other phenol novolac type epoxy 
resin. Epikote-180S65 (Yuka Shell Epoxy K.K. (DB 
69-068-8882 ) supplied, tradename ) or other ortho cresol 
novolac type epoxy resin. Epikote-815. 828. 100 1, 1 00 2, 
1 004. 1007 (Yuka Shell Epoxy K.K. (DB 69-068-8882 ) 
supplied, tradename ) or other bisphenol type epoxy resin 
etc. 

As polyfunctional epoxy resin, you can list TEP IC (Nissan 
Chemical Industries, Ltd. (DB 69-054-4069 ) make, 
tradename ) etc. 

As epoxidized polybutadiene, BF-1000 (Adeka Argus K.K. 
(DB 70-137-6469 ) supplied, tradename ), you can list R-45 
European Patent I (Idemitsu Petrochemical Co. Ltd. (DB 
69-054-8953 ) supplied, tradename ) etc. 

[0007] 

Or two kinds or more mixing with alone, it is possible to use 
these epoxy resin. 

In addition, to add curing promoter of epoxy resin, when 
using electrically conductive paste,a!though workability is 
raised, it is desirable because it is effective. 

As curing promoter, piperidine. triethanolamine. 
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triethylamine* pyridine or other tertiary amines or you can 
list 2 -methyl imidazole* 2- ethyl imidazole* 2- phenyl 
imidazole* 4- methyl imidazole* 2- ethyl-4- methyl 
imidazole or other imidazoles. 

In addition, novolac type phenolic resin or novolac type 
phenolic resin and resol type phenolic resin or according to 
need modified which according to need modified are done 
you can list resol type phenolic resin which is done as 
phenolic resin which is used for this invention. 

When novolac type phenolic resin is used, it is necessary to 
add epoxy resin* hexamethylene tetramine or other curing 
agent. 

[0008] 

[Working Principle] 

As you can control migration and oxidative degradation of 
electrically conductive substance as ingredient of electrically 
conductive paste, by using metalation component particle 
which is a reactivity solvent and a functional gradient 
material, soiling prevention of work environment becomes 
possible with removal of the organic vehicle. 

[0009] 

[Working Example(s)] 
Working Example 1 

Using electrically conductive paste which is shown in Table 
1 , it connected through hole of printed circuit board, did 
insulating performance appraisal test and external appearance 
test. 

Comparative Example 1, 2 

Usually, characteristic when thickener which does not add 
acrylate makinguse of silver particle which is used generally 
is used is shown in the Comparative Example . 

[0010] 

[Table 1] 
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[0012] 



[0011] 

From Working Example and Comparative Example of Table 
1 clear way, migration of electrically conductive substance 
was controled by this invention , as it improves, pollution of 
the work environment could prevent insulating performance 
of insulating material with removal of organic vehicle. 

[0012] 
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[Effects of the Invention] 

As insulating reliability of insulating material is raised, 
prevents pollution of the work environment be able to do 
electrically conductive paste of this invention, industrial value 
islarge. 
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